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1. IlepeyeHb MJIAHMPYEMBIX Pe3yJILTATOB 00y4eHHUS 110 AUCHMILIMHE, COOTHECEHHBIX €
IVIAHUPYEMBIMH Pe3yJIbTaTAMM OCBOEHHUS MPOrPaMMblI

Hucunmmna b1.B.07 «MopenupoBanue OuzHec-mnpoueccoB. Process mining»
o0ecrieYrBacT OBJIA/ICHUE CIIEAYIOUIMMHI KOMICTCHIUSIMH.

Tabmuma 1.1
Kon HaumenoBanwue Kon HaumenoBanue KOMIIOHEHTa
KOMIIETCHITUH KOMIIETEHIHH KOMITOHEHTA KOMITETEHI[HH
KOMIIETCHITUH
IKc -2 Crioco6eH 000CHOBBIBATH [TKc-2.3 CriocoOeH peain30BaTh
MO/IXO/IBI, UCITIOJIb3YEMBIE B KOHIIENITYaJIbHYIO0 MOJIENb OU3HEC-
OM3HEC-aHAIU3E, anann3za BABOK

PYKOBOIUTH U YIPABIATH
OM3HEC-aHAIN30M C
HCIIOJIB30BaHUEM
UHPOPMAITMOHHO-
KOMMYHUKAIIHOHHBIX
TEXHOJIOTHH.

2. O0BbeM U MecTO JIMCHUIIMHBI B cTpyKType OI1 BO

O0BbeM THCHUILINHBI
OO01mast TPyI0eMKOCTh JUCIHUILTIHBI COCTABIISCT 4 3a4ETHBIX eIUHUIIBI /144 akaeM. 4acos.

Tab6muna 2
Bun pabothl TpymoeMKocTh (aKkaa/acTp.yachl)

O0uas TPYA0EMKOCTh 144/108

KonTakTHasi padora ¢ npenosaBarejieM 50/37.5

Jlexuuu 20/15

[IpakTHdeckue 3aHATHS 28/21
CamocTosiTesIbHas paboTa 58/43.5
Koncyabranus 2/1,5

KonTpons 36/27

DopMBbI TEKYIIEr0 KOHTPOJIS TecTtupoBaHue, KOHTPOJIbHBIE PAOOTHI
DopMa NPOMEKYTOYHOM aTTeCTALUA IK3amen

Mecro nucuuniaunbl B ctpykrype OII BO

JuciumumHa  wusywyaercs B I-M  cemectpe 2-ro  kypca. Jucunumumba B1.B.07
«MopenupoBanue OuzHec-TpoIieccoB. Process mining» OTHOCUTCA K YacTH JAUCIUIUIMH,
bopMupyeMOl ydacTHUKaMH 00pa30BaTEeNIbHBIX OTHOUIEHHWH y4eOHOTro IUIaHa MO HalpaBJICHUIO
«busnec-unpopmarukay 38.04.05. IlpernonaBanue AUCIUIUIMHBI OMUPACTCS HA AUCITUTUIIMHBI
nporpaMMsl OakanaBpuara « DKOHOMETpUKay, «MeTosibl OU3HEC-aHATUTUKNY, «YTIpaBlIeHYEeCKUN
aHanu3», «OlLIeHKa U yIpaBIeHUE HHBECTUIIUOHHBIM IPOEKTOM).

B cBot0 ouepenp oHa co31aET HEOOXOAUMBIE TPEAOCHIIKY JIJIsl OCBOCHHUS IPOTPaMM TaKUX
JTUCIUIUINH, KaK

b1.B.04 «Ympasnenue mnoptrdenem mnpoaykro u  HUT-ycmyr», B1.B.JIB.03.02
«MHpopmaninoHHas HHPPACTPYKTypa NPEAIPUITU,

b1.B.07 «Ympasnenue IT-undpactpykrypoit npennpustuii / Enterprise IT infrastructure
management.

JlucuuruiiHa 3aKiajblBaeT TEOPETUUYECKHMM W METOAOJIOTWYEeCKHH (yHIaMEHT Ui
OBJIaJIeHUs] yMeHUsIM U HaBbIkaMu B xoe  b2.0.01(Y) «IIpoekTHo-aHamuTHUeCKasi IPaKTUKa» U
Bb2.0.02 (H) «Hayuno-uccrienoBarenbckas paboTay.

3HaHMsI, YMEHHUSI U HaBBIKU, MOJYyYEHHbIE NPU U3YYEHUH TUCIUIUIMHBI, WCHOJIB3YIOTCS
CTY[CHTaMH IPH BBHIIOJIHEHUH BBITYCKHBIX KBATU()UKAIIMOHHBIX paboT.
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3. Coaep:kaHue U CTPYKTYPa AUCHHUILITHHBI
3.1.CTpyKkTypa AUCHUIINHBI

Tab6muma 3
Ne i/m HauMeHoBaHHe TeM O0beM IMCUUILIHHBI, Yac. ®opma
Bcero KonTtakTHas padora CpP TeKyllero
00yJaoIuXCcs ¢ KOHTPOJIS
npernoaaBarejeM ycreBaemMocT
10 BUJIAM Y4eOHBIX 3aHATHH n**,
J/A0T n3/40T KCP CPO CII | HpoMexyTOo4
HOI
arrecTanum®
%k
OO6m1as xapaKTepuCcTHKA
MOJICTIPOBAHHMS
JIEATEILHOCTH C
Tema 1 HCITOJIB30BaHAEM 7 5 2 6 5 O, T
OonpImx naHHbIX (Big
Data). Process Mining.
Process Science.
Ornucanue COOBITHI,
COCTOSIHUH, NIPOLIECCOB
B COBpeMeHHLIX
Tema 2 MHpOPMAIHOHHbIX 7 3 4/2 6 5 T,K
CHCTEMaX.
MopenupoBanue
MIPOIIECCOB
MIPEATPUSITHIA.
Anb(ha-anropuTM.
[TepcriekTHBHBIE
aJITOPUTMBI

pacro3HaBaHus U
MMOCTPOCHUS TPOIECCOB.
Tema 3 Pacno3naBanue 7 3 4/2 6 5 T, K
COOBITHI, COCTOSTHUH,
nercteuil. Iloctpoenue
Mojesel ousnec-
MIPOIIECCOB 110 OOIBIIUM
JTAHHBIM.
Hcnons3oBanue
MOCTPOCHHEBIX OM3HEC-
MIPOIIECCOB. Y TOYHEHUE
mozeneit. CucteMsl
MPOIECCHOMN
AHAJIUTUKU.
HmurtarmonHoe
MOJICITUPOBAHUE
MOCTPOEHHBIX OM3HEC-
nporeccoB. CUCTEMBI
NMHUTALIUOHHOTI'O
MOJICITUPOBAHUSL.

Tema 4 7 3 4/2 6 15 T,K

Tema 5 9 3 6/4 6 15 T, K

OnruMuszanus OusHec-
MPOIIECCOB CPEICTBAMU
Process Science. HoBbie
Tema 6 HaIlpaBJI€HUS U 11 3 8/4 6 15 T, K
MEPCICKTHBEI
HCIoab30Banus Process
Science/Process Mining

[Tpomexxyrounas arrectanus (Konc) 2 OKx3aMeH

Bcero (axapn./acTp. 9acel): 48/36 20/15 28/21 38 60/45 \




Ipumeuanue:

Hcnonb3yeMble COKpaleHUsI:

JI — 3aHATHSI JCKIIMOHHOTO THMA (JIEKIWU U UHBIE yueOHBIC 3aHSTHS, IPEeIyCMaTPHUBAIOIINE
MPEeUMYIIECTBEHHYIO Nepeaaqy yaeOHOH HHPOpMAIK TIeJarornyeCKUMHA pabOTHUKAMK OpraHu3auy 1 (1ITH)
JIUIIaMU, TTPUBJIEKAEMBIMU OpTaHU3aIMel K pean3aiiui 00pa3oBaTelibHBIX MPOrPaMM Ha UHBIX YCIOBUSIX,
00yJaroIuMmcs);

13 — mpakTuueckue 3aHATHS (BUABI 3aHATHS CEMHUHAPCKOTO THIA 33 UCKIIIOYEHUEM JTa00PaTOPHBIX pador) ;
KCP — nanuBuayanpaas pabora 00ydarommxcs ¢ meIarorndeCKuMi paboTHIKaMU OPTaHU3anN U (WIIH)
JIUIIaMU, TPUBJIEKaeMBIMHU OpTaHU3alMel K pea3aliy 00pa3oBaTelbHbIX MPOrpaMM Ha HHBIX YCIOBUSX (B
TOM YHCJIC HHAUBUIyaIbHbIC KOHCYJIBTALINH);

CP — camocTosiTenbHas paboTa, OCyIecTBIsIeMas 6e3 y9acTHs eJarorTnIecKuX pabOTHUKOB OPraHU3aIid U
(urmu) M, IPUBJIEKAEMBIX OPTaHU3AIKEH K pealin3aiui 00pa3oBaTeIbHbBIX POrPaMM Ha HHBIX YCIIOBHSX;
CII — camonpoBepka;

CPO — camocTosTenbHas pabora 00y4daromerocs

koHTpobHBIE padoThl (K), orpoc (O), Tectuporanue (T)

3.2.Conep:xaHue TUCHMILINHBI
Tema 1. O0masi XapakTepUCTUKA MOJEJIUMPOBAHMS AeSITEJIbHOCTH C MCIOJb30BAHUEM
o0oabux xanubix (Big Data). Process Mining. Process Science.
HcnonszoBanue Oonpmux naHHbix (Big Data) Ha npennpustusx U OpraHU3alMsIX.
[Tpouieccusrii momxon. IlonsaTue o MaiiHuHTe TIporieccoB. Process Mining u Process Science.
3HaKOMCTBO ¢ HH(POpPMALIMOHHBIMH cucTeMamu Process Mining, Process Science.
Wctounuku nanneix. Event Logs. [Ipumeps! utenus nannbix CSV cpencrsamu Python u R.

Tema 2. Omnucanue CcoObITHI, COCTOSIHMH, TMPOLECCOB B  COBPEMEHHBbIX
HH(OPMALMOHHBIX cucTeMax. MoaeJupoBaHue MPOLeCcCOB NMpeANPHATHIA.

[TonATHS O coCTOSTHMM, COOBITMM, Hepexoae, nedctBuu. llpeacraBieHue NaHHBIX O
Ipoueccax B pa3Jn4HbIX HH()OPMALIMOHHBIX CUCTEMAX.

@dopmarsl pencTaBiIeHus JaHHBIX 0 mpoueccax. XES, CSV.

Urenue ¢aiinos ¢ nanHbIMU 0 nporieccax B Python u R. CopTrupoBka JaHHBIX 0 Iporeccax.
YreHne naHHBIX, KaK CI0Bapsl.

[TpakTHKyM U caMOCTOsITeNIbHAsA paboTa ¢ KOHTPOJIEM YTEHUS U MPEACTABICHUS JaHHBIX U3
Event Logs B Python u R.

Tema 3. Anbpa-anropurm. IlepcnekTHBHBIE AJTOPUTMBI PACTIO3HABAHUSA U IOCTPOEHUS
npoueccos. PacnnozHaBanue co0bITHi, cOCTOAHMH, AelicTBUil. [locTpoenne moneseii Ou3nec-
NMPOLECCOB MO 0O0JIbIIUM JAHHBIM.

Anbda — anropuT™M pacno3HaBaHUs mporeccoB. OmmOku anropurMa. Pacuer kauecTBa
MIPEJICTaBICHHUS.

OBpUCTUYECKUI MAWHUHT MPOLIECCOB.

I'eneTn4eCcknii MAHWHT.

MaliHUHT IO pEeruOHaM.

WNHIyKTUBHBINA MallHUHT.

[Ipencrasnenue nonyueHHsix moaeneit B GraphViz. PyGraphViz.

[TpakTukyM U camocToATeIbHas padoTa ¢ KOHTPOJIEM MpeAcTaBieHus npoieccoB u3 Event
Logs B Python PyGraphViz.

Tema 4. Hcnosb3oBaHHe NOCTPOEHHBIX OHM3HEC-NPOLECCOB. YTOYHEHHE MOJeJIeH.
CucreMbl NPOLECCHOH AHAJIUTUKH.



NudopmarmoHHbie cucTeMbl MafHUHTA TIPOIIECCOB.

DISCO. PROM. Rapid Miner. KNIME. R miner. PM4Py.

OteuecTBeHHbIE pa3pabOTKU.

IIpuMepsl UCIIONB30BaHUS IPOLIECCHOTO MAHUHIA.

Hcnonp3oBaHne METOK BpEMEHH, CUETUYNKOB coObITHI B Python u R.

[TpakTuKyM U caMOCTOATENNbHAsE paboTa C KOHTPOJIEM MOPOXKICHHS, yTOYHEHHUS, SKCIIOPTA U
uMIiopta mozenei nporeccoB u3 Event Logs B DISCO, PROM, Rapid Miner, PM4Py.

Tema 5. UMuTAUIMOHHOE MOJEJUPOBAHHE MOCTPOEHHBIX OM3Hec-npoueccoB. CucremMsl

HMHUTANUOHHOTO MOJIEJTUPOBAHUS

Hcnonp3oBaHue MONy4eHHBIX B pesynbrate Process Mining Moneneit 6u3Hec-mpoieccon
JUTSL aHAJIM3a U ONITUMU3alMKd OU3HEC-TIPOIIECCOB.

Bpemena coObITHI 1 BEpOATHOCTH COOBITUH, X pacueT. DopMarhl MpeACTaBICHUSI.

Pacuer 3arpar pecypcos. IIpodunu pecypcoB, ux pacuer.

Cucremsl kitacca Process Science.

CpenctBa umuTanuu OusHec-mpoueccoB B R u Python.

[Tpumep ucnons3zoBanus Process Mining B 31paBOOXpaHEHUH.

[IpakTukyM U camocCTOsITENbHAsT paboTa ¢ MOJIETUPOBAHUEM OOCIY)KMBaHUS MAlIMEHTOB B
PM4Py u nocneayoumm IMATAIIMOHHBIM MOJICIIUPOBAHUEM O0CTYKUBAHUS.

Tema 6. OnTumMm3zanmsa Ou3Hec-mpoueccoB cpeacrsamu Process Science. Hosble

HANPAaBJICHNUS U NMEePCIEeKTUBBI HCNO0Ib30BaHuA Process Science/Process Mining

[Touck y3xkux Mmect (bottlenecks) B OmsHec-mporieccax. [Ipow3BOIUTEIEHOCTE OU3HEC-
npouecca, 3ppexTuBHOCT OM3Hec-mpolecca. X pacueT cpeacTBaMu MpHUIOKEHUI.

BrisiBnieHne  OTKIOHEHWH B OW3Hec-mpoleccax  cpeiacrBamum  Process  Science.
CornacoBaHHOCTb OM3HEC-TIPOLIECCOB.

[Touck OBICTPBIX/KOPOTKUX ITyT€H BBIMOJHEHHS OW3HEC-TIpoIeccoB. [IporHo3mpoBaHue
npo0JieM BBIMOIHEHUs OM3Hec-IporeccoB cpeacTBaMu Process Science.

[TepcriekTuBHBIE HanpaBieHus Process Science.

Ontumuzanus 6usHec-mporeccoB. VICKycCTBEHHBIN MHTEUIEKT U MalllMHHOE OOy4YeHHE B
Process Science.

[TepcnexTuBHBIE MporpaMMmHble TpuiokeHus: Process Science B PO. ABBYY timeline.
UIPath.

[TpakTukyM M camocToATeNbHas paboTa C aHAINU30M OTKJIOHEHUH, TOUCKOM Y3KHUX MECT U
IIPOrHO3MPOBAaHMEM NPOOJIEM BBINOIHEHUs] Ou3Hec-mpoueccoB cpeactsamu DISCO, PROM,
Rapid Miner, PM4Py.

4. MarepuaJibl TeKyIIero KOHTPOJIsl yCleBaeMOCTH 00y4aroIIUXCsl
4.1. B xone peanuzanuu TuCHMILINHBL «MonenupoBanue 6u3Hec-mporeccoB. Process Mining»
WCTIONB3YIOTCSI CIIEIYIONNE METOBI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH O0YUJaIOIIMXCS:

Tabnwnma 2.1
Tema (pa3nmen) @DopMBI (METOMIBI) TEKYIIETO KOHTPOJIS
yCIEeBaeMOCTH
Tema 1. Obmias xapakTepucTHKa MOJCTUPOBAHUS Omnpoc, TecTUpoBaHHE

JIESITETTHHOCTH C MCIIOJIb30BaHNEM OONbINNX JaHHHIX (Big
Data). Process Mining. Process Science.

Tema 2. Onricanne COOBITHIA, COCTOSTHHH, MTPOIIECCOB B TectupoBanue, KontponpHas padota
COBPEMEHHBIX HH(POPMAITMOHHBIX CUCTEMaX. MOJIeIUpOBaHKE
MIPOLIECCOB MPEANPUSTUH.

Tema 3. Anbda-anroput™. [lepcreKTUBHBIE AITOPUTMBI TectupoBanune, KontposnbHas pabora
pacno3HaBaHUs ¥ IOCTPOEHUs ImporeccoB. PacriozHaBaHue
coObITHH, cocTosiHMH, AeiicTBuil. [locTpoeHne Moeneit
OM3HEC-TIPOLIECCOB MO OOJIBITUM JaHHBIM.




Tema 4. Mcrionb30BaHKe MOCTPOSHHBIX OU3HEC-TIPOLIECCOB. TectupoBanune, Kontposnbhas pabora
VYTounenue Mozeneil. CucTeMbl IPOLIECCHON aHATUTUKU.

Tema 5. UMuUTanioHHOE MOACIMPOBAHUE TOCTPOCHHBIX TectupoBanue, KontponsHas padota
6uzHec-npoieccoB. CUCTEMBI UMUTAIUOHHOTO

MOJICITUPOBAHUSL.

Tema 6. OnTumusaius GU3HEC-TIPOIIECCOB cpeacTBaMu Process Tectuposanue, KontpossHas padota

Science. HoBkie HalpaBJICHUA U NEPCIICKTUBBLI UCIIOJIB30BaHUA
Process Science/Process Mining

4. 2. TunoBbie MaTepHAJIbI TEKYILIET0 KOHTPOJISI YCIIeBAeMOCTH 00y4al0IINXCs.
IIprmepbI BONIPOCOB /IJIsl OLIEHKH CTENeHU YCBOEHNSI TeOPeTHYEeCKUX U (paKTHYEeCKHUX 3HA-
HUMN:

Tema 1.
1. Kak wucnonwsytorcs Oospinmne naHHble (Big Data) o mpomeccax Ha OpeanpusTHAX U
OpraHU3aIHsIX.
2. Yro takoe [IporieccHbIi moaxo/.
3. Yt0 Takoe MaHUHT MTPOIIECCOB.
4. B uewm pazuuna Process Mining u Process Science.
5. Kakwue cucremsr Process Mining, Process Science Bui 3Haere.
6. Hcrounuku nannubix. Event Logs. Kak oM BBITTISIIAT.
Tema 2.
1. Yro Ttakoe cocrosHHE, CcOObITHE, Tepexon, ncicTBue. Kak OHM 3amuChIBarOTCS B

KOPTIOPATUBHBIX WH(POPMAITMOHHBIX CHCTEMAX.

Kak nmpeacTaBisiroTcst JaHHBIE O MPOIECCax B pa3IMYHBIX HH(POPMALMOHHBIX CHCTEMAX.
Onwuiure ocobeHHoCTH (POPMATOB MPEACTABICHUS JaHHBIX 0 npoueccax. XES, CSV.
Onwumute yrenue (GaiiioB ¢ TaHHBIME O mporeccax B Python.

3aueM He0OX0JMMa COPTUPOBKA JAHHBIX O IpOIeccax.

3auemM HE0OXO0IMMO YTEHHUE TAHHBIX O MPOIIeCCaX, KaK CIOBaps.

Tema 3.

OnummMre OCHOBHBIE YEPTHI ajib(pa — aIrOpUTMa Paclio3HaBaHHUS MTPOLIECCOB.

Kakune Moryt ObITh OIMOKH alropuUTM™MAa.

Onummure 0COOEHHOCTH IBPUCTUYECKOTO MAafHUHTA ITPOLIECCOB.

OnuumTe reHeTUYEeCKU MaHUHT.

Onummure 0COOEHHOCTH UHAYKTUBHOIO MaHUHTA.

Kak npezcrasistorcs noiaydeHHsle nporeccHsle Moaenu B GraphViz. PyGraphViz.

oM wN

SR wWNE

TeMa 4.
1. Kakue nadopmaioHHble CUCTEMbI MalfHUHTA MpolieccoB Brl 3HaeTe.
2. Onummute ocobernoctn DISCO. PROM. Rapid Miner. KNIME. R miner. PM4Py.
3. B kakux opraHuszaiusx HCIoib3yeTcs MpoLeccHbId MaHUHT. [IpuBenuTe npuMepsl.
4. Kak ucnosp3yroTcsi METKH BPEMEHHU U CUETUHKH coObITHI B Python.
Tema S.
5. Kax nonyuyennsie B pe3ynbrare Process Mining Monenu Ou3HeC-poLEeccoB MOTYT OBITh
UCIIOJIb30BaHbI JIJIS aHAJIM3a U ONITUMM3AIUK OU3HEC-TIPOIIECCOB.
6. Kak paccumThIBaIOTCS W TIPEICTABISAIOTCS BpeMeHa COOBITUH M KaK PaCCUUTHIBAIOTCS
BEPOSITHOCTH coObITHI B Python.
7. Kaxk paccuuTbhIBatoTCS 3aTpaThl PECYPCOB.
8. Uro Takoe npoduii pecypcoB, Kak OHU PACCUUTHIBAIOTCS.
9. Yro moHUMaeTcs Mo cucTeMaMu Kiacca Process Science.
10. Kakue cpenctBa uMuTanuu 6usHec-nporeccoB B R unu Python Bei 3Haere.

Tema 6.
1. Yro Takoe nmouck y3kux mMect (bottlenecks) B busnec-nporeccax. Kak on peanuzyercs. Uro
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Takoe MPOM3BOAMTEIILHOCTh OmM3HEec-mporecca, 3hHeKTUBHOCTh OM3Hec-mporecca. Kak

pPacCUMTHIBAIOTCS MPOU3BOAUTEIBLHOCTh U IPPEKTUBHOCTH CPEACTBAMH PA3THMUHBIX

npunoxxkenuil. [lpuBenure npumepsl.

Kak BBISBISIIOT OTKIIOHEHHS B OM3HEC-TIporieccax cpeacrBamu Process Science.

Yro Takoe cornacoBaHHOCTh OM3HEC-TIPOLIECCOB U KaK €€ OLEHUTh.

4. Kak peanusyercsi HOUCK OBICTPBIX/KOPOTKUX MTyTEH BBIOJHEHUs OU3HEC-TIporieccoB. Kak
peau3yeTcsi TPOrHO3UpPOBaHUE MPOOIEM BBIMOIHEHUS OW3HEC-TIPOLIECCOB CPENICTBAMU
Process Science.

wn

5. HasoBuTte BO3MOXHBIE IEpCIIEKTUBHBIE HarpaBieHus Process Science.

6. Kak MOXHO peanu3oBarh ONTUMHU3AIHMIO OW3HEC-TIPOLIECCOB, MPEACTABICHHBIX B
pesynbTare Process Mining.

7. Kak ucnonb3yroTcs HCKYCCTBEHHBIM HHTEIUICKT U MalImHHOE 00yueHue B Process Science.

8. HazoBute nepcrnekTUBHBIEC MPOTPpaMMHEBIE IpriIokeHUs Process Science B PO.

5. OueHo4HbIe MATEPHAJIBI IPOMEKYTOUYHON ATTECTANUM 10 TUCUUIJIMHE

5.1. 3a4er mpoBOAMTCH C HCIIOJIB30BaHUEM CIIEAYIOLUIMX METOAOB M CPEACTB: YCTHBIN
OIpPOC, TECTUPOBAHUE

5.2. OneHouyHbIe MaTepHaJIbl IPOMEKYTOYHOM aTTeCTAlUN

KoMmnoHeHT KOMIIeTeHUMHT IIpome:kyTOUHBII/KII0UEBOT Kpurepuii ouenuBanus
MHAMKATOP OLCHUBAHUSA

[IKc-2.3 Peanuzyer koHLENTYaIbHYIO MOJETH [IponemoHcTpHpOBa CO3AAHHYIO
omsHec-anamm3a BABOK KOHIIETITYaJIbHYIO MOZEh OH3HEC-
aHanm3za BABOK

st omleHKH c(HOPMHUPOBAHHOCTH KOMIICTCHIIUH, 3HAHUW W yYMEHUH, COOTBETCTBYIOIIUX
JTaHHBIM KOMIIETEHLIUSIM, UCIIOIB3YIOTCSI KOHTPOJIBHBIE BOIIPOCHI, & TAKKE 3a/1a4H.

BOleOCbI K 3a4€Ty 10 TUCUHUILJIMHE «CucremHast HHKCHECPUA U HHCTPYMEHTDI
CUCTEMHOI'0 aHAJIHU3A)»
BOHpOCBI K 3a49€Ty BKIIFOYAKOT BOIIPOCHI 110 TEMaM 1-6u JAOIMOJIHUTEJIbHBIC BOIIPOCHI.

Bonpocs! 1u1s1 caMoOCTOsAITEILHOM PadoThI:

1.  Onumwure BO3MOXHBIE CIIOCOOBI MPEACTABICHUS JAHHBIX O COOBITHUSIX, TIEpPEXojax B
uH(pOpMAIIMOHHBIX cucTemax. Kakue QopmaTsl JaHHBIX, KpOME TEKCTOBBIX, MOXKHO
WCIIOJIH30BaTh?

2.  Onumwmre BO3MOXHBIE CIIOCOOBI OMHCaHHs OW3HEC-TpoleccoB Mo maHHbIM u3 LOG
Gbaiinos;

3.  PazpaboraiiTe KoHIENIUIO HUCMONB30BaHUS Process Science i yupexaeHus
37IPaBOOXPAHCHHS,

4.  Pa3zpaboraiiTe KOHIIENIIMIO HCIONB30BaHUS Process Science ans TpaHCOPTHOU
KOMITaHUH;

5.  PaspaboraiiTe KOHIIEMIIMIO HCTONB30BaHUsS Process Science s HepTeXUMUYECKOU
KOMITaHUH;

6.  PaspaboraiiTe KOHIENIIHIO HCTIONBb30BaHus Process Science s aspornopra.

Tembl 1)1 CAMOCTOATEIBHOT0 U3YYEHH:
Process Mining in HealthCare — Case Study (Mans, Ronny S., van der Aalst, Wil, Vanwersch,
Rob J. B.Process Mining in Healthcare. Evaluating and Exploiting Operational Healthcare
Processes. Springer, 2015.); https://medium.com/@c3_62722/process-mining-with-python-
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7. Metoas! ontumuzanuu B Python;

8.  bubnmorexkn UMHUTAITMOHHOTO MozieMpoBaHus B Python;

9.  IlepcnektuBbl nucnoib3oBaHus Process Science;

10. [IlepcmekTtwBBl HWHTErpamuu TexHoJoruk Process Science ¢ uHpOpMaAITMOHHBIMH
CUCTEMaMH MPEANIPUSATHS;

11. TIlepcriekTuBBI HCIIONIB30BaHUSI TexHoJoruii Process Science mans omneparuBHOTO
YIPaBICHUS MPEATPUATHIMHU.

YueOHO-MeTOnMYECKOe 00eciedeHue CaMOCTOSITeIbHON PadoThl CTYICHTOB

1. bumn, @pankc PeBomromus B ananutuke: Kak B amoxy Big Data ymy4mmuTh Bamn Ou3Hec ¢
MIOMOIIIBIO OniepaoHHoM ananuTuky / @psukc bumnn ; nepeson U. EBcturneesa ; mox pegaxmuen
B. MbutoBa. — Mocksa : Anbniuna [Ta6numep, 2020. — 320 c. — ISBN 978-5-9614-5302-7. —
TekcT : anmekTpoHHBIN // DnexTpoHHO-OnbaHoTeynas cucrtema IPR BOOKS : [caiit]. — URL:
https://www-iprbookshop-ru.ezproxy.ranepa.ru:2443/93032.html (nara o6pamenus: 16.08.2021).
— Pexxum nocryna: 11 aBTOpu3up. M0Jib30BaTeei

2. ®eaun, ®©. O. Ananu3 nannbix. Yacts 2. UacTpymentsl Data Mining : yuebHoe mocobue
/ ®. O. ®enun, ®©. ®. Deaun. — MockBa : MOCKOBCKHI TOPOICKOW MMEIaroruyecKuii
yauBepcuteT, 2012. — 308 c. — TekcT : 2MeKTPOHHBIH // DAEKTPOHHO-OMOINMOTEUHasl CUCTEMa
IPR BOOKS : [caiiT]. — URL: https://www-iprbookshop-ru.ezproxy.ranepa.ru:2443/26445 .html
(mara obpamienus: 16.08.2021). — Pesxxum nocryna: aiis apropusup. [loms3oBareneit

3. TI'puropses, JI. 0. TexHomoruu OpraHU3aIMOHHOTO MoAeTHpoBaHus. [IpakTukym 1o
CO3/IaHUI0 OPraHM3AIMOHHO-(PYHKIMOHAIBHBIX M MPOLECCHBIX MOJENeH B MPOrpaMMHO-
metonuieckoM komiuiekce «OPI'-Mactepy : yuebnoe mocobue / JI. 1O. I'puropses, B. B. Kucnosa.
— Camnkr-Ilerepoypr : YuuBepcuter UTMO, 2012. — 102 c. — Teker : 3meKTpOHHBIN //
OnekrponHo-6ubanoreunas cucrema IPR BOOKS : [caiit]. — URL: https://www-iprbookshop-
ru.ezproxy.ranepa.ru:2443/67558.html (nara oo6pamenus: 16.08.2021). — Pexxum mocryna: ajis
ABTOPU3UD. MTOJIb30BATENICH

4. Muxees, A. I. IIporieccHoe ynpaBieHre Ha CBOOOAHOM MPOTPAMMHOM obecriedeHnn / A.

I. MuxeeB. — 3-e u3g. — Mocksa : UnTepuer- YauBepcuter MHpopmanmonnsix TexHnomoruit
(MHTYUT), Air [Iu Op Menua, 2019. — 230 c. — ISBN 978-5-4486-0518-5. — Texkcr :
ANIEKTPOHHBIN // OnexTtpoHHO-OmOmmoreunass cuctema IPR BOOKS : [caiit]. — URL:

https://www-iprbookshop-ru.ezproxy.ranepa.ru:2443/79716.html (nara o6pamenus: 16.08.2021).
— PexxuM poctymna: 11t aBTOpU3UP. MOIb30BaTeNeH

IIIxaya oueHUBaHUsA
OneHka pe3ylnbTaroB NPOM3BOAMTCA Ha OCHOBe IlojokeHus O TeKylleM KOHTpOJe
yCIIEBaEMOCTH  OOy4aroOmMXCs ©W  NPOMEXYTOYHOM  arTecTald  OOeralommxcs 10
0o0pa3oBaTelbHBIM MPOrpaMMaM CpeIHEro MpoeCCHOHATBHOIO M BBICHIETO 00pa3oBaHUs B
denepalTbHOM TOCYIApPCTBEHHOM OFOIDKETHOM  0Opa30BaTEIbHOM  YUPEKIECHWU  BBICIIETO
oOpa3oBanus «Poccuiickas akajgeMuUu HApOAHOI XO3SIMCTBAa U TOCYIApCTBEHHOH CIyXOblI Mpu
IIpesunente Poccuiickoit denepanumn», yreepxkaeHHoro IIpukazom Pextopa PAHXul'C npum
[Ipesunente PO ot 30.01.2018 . Ne 02-66 (.10 paznmena 3 (mepBsiii ab3am) u m.11), a Takxke
Pemenust Yuenoro cosera CeBepo-3anagHoro wuHctutyra ynpasieHuss PAHXul'C npu
[Ipesnnente PO or 19.06.2018, nporoxon Ne 11.
JK3aMeH
Ha «oTiM4HO» OIICHHWBAeTCSd OTBET, JEMOHCTPUPYIOIIMKA IIIyOOKOE 3HAHHWE BCEro
POTPAMMHOTO Marepuaja 1Mo AWUCIHHUILINHE, CBOOOJAHOE BIIAJCHWE TOHSATHWHBIM amlmaparoM U
TEPMHUHOJIOTHEN TUCIUIUIMHBL, 3HAHWE OCHOBHOM M 3HAKOMCTBO C JIONIOJHUTEIbHOM JIUTEPATYpOil.
Ha «xopomo» orieHMBaeTcsi OTBET, JEeMOHCTPUPYIOIIMN 3HAHHWE KIIOUEBHIX MpoOIeM
IpOTrpaMMbl U OCHOBHOTO COZIEPKaHUS JIEKLIMOHHOTO Kypca, YMEHHE T0JIb30BaThCsl MOHATUHHBIM
anmaparoM, 3HaHHE OCHOBHBIX Pa0OT M3 CIIMCKA PEKOMEHIOBAHHOM JIUTEPATYPHI.
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Ha  «yaoBjeTBOpHMTEIbHO»  OIICHMBAE€TCA  OTBET, JIEMOHCTPUPYIOUIMI  JIHIIb
(dparmMeHTapHbBIC 3HAHUS OCHOBHBIX PA3JENIOB MPOTPAMMBI U COACPXKAHUS JIEKIIMOHHOTO Kypca,
3aTPyIHEHUS] C MCMOJb30BAHUEM IIOHSATUIHOIO amnmapara ¥ TEPMUHOJOTHUU JAUCUUILIHHBIL,
YaCTUYHOE 3HAKOMCTBO C PEKOMEHJOBAHHOW JINTEPATYpPOM.

OneHka «HeyI0BJETBOPHUTEIbHO» CTAaBUTCA NPU OTCYTCTBUU JHOO OTPHIBOYHOM
MPEJICTaBICHUN y4eOHO-TIPOrpaMMHOTO Marepuaia, OTCYTCTBUM 3HAaHUS OCHOBHBIX padOT W3
CIIUCKAa PEKOMEHJOBAHHOM JINTEPATYPHI.

6.Meroau4yeckue MaTepHaJIbl AJ151 OCBOCHHS TUCHHUIINHBI

Pabouell mporpaMMoil TUCHMIIIIMHBI MPEAYCMOTPEHB! CIEAYIOIINE BHUIbI AyAUTOPHBIX
3aHATUH: JIEKIIWHU, TpaKTHUeCKue 3aHATus. Ha Jekuusx paccMmarpuBaroTcsi HanOoJiee CIOKHBIN
Marepuall IUCUUIUIMHBL. [l pasBUTUSA y MaruCTPaHTOB KPEAaTMBHOIO MBIIUICHUS U JOTMKHU B
KOKI0W TeMe y4yeOHOM AMCIUIUIMHBI TNPEIyCMOTPEHBI TEOPETUYECKHE  IMOJIOKCHHS,
MHCTPYMEHTAJIbHBIE CPEICTBA, a TAKXKE IPHUMEPBl MX HCIOJIb30BaHMs IIPU PEIICHUU 3a4a4
INPEIUKTUBHON aHAIIMTUKUA. Kpome TOro, 4acTh TEOPETUYECKOIO MaTepuaa NpeaoCTaBiseTcs Ha
CaMOCTOSITENIbHOE M3Y4YE€HHE MO PEKOMEHJIOBAHHBIM HMCTOYHUKaM Ui (pOpMUPOBaHMS HaBbIKA
caMoOOy4YEeHUS.

[IpakTuyeckue 3aHATUS NIPeIHA3HAYECHBI ISl CAMOCTOATENIbHON paboThl MaruCTPaHTOB 11O
PELICHHI0O KOHKPETHBIX 3ajad. KakIoe NpakTUdyecKoe 3aHSATHUE COINPOBOXKIACTCS 3aJaHUIMM,
BBI/IaBa€MbIMM MAaruCTPAaHTaM Ul PEILIECHUS BO BHEAYAUTOPHOE BPEMS.

Jlnst paboThl ¢ TeYaTHBIMH M 3NEKTpOHHBIMU pecypcamu C3UY mmeercs BO3MOXXHOCTB
JIOCTyNa K O3JIeKTPOHHBIM pecypcam. OpraHuzanusi pabOThl MaruCTpaHTOB C 3JIEKTPOHHOM
OMOIMOTEeKON yKa3aHa Ha caldTe MHCTUTYTA (CTpaHulle caiita — «Haydnast Oubnmorekay).

MeTtonnueckne ykazanus 1Jisi 00y4aroIUXCs 110 OCBOCHHIO U CHMILINHBI
OO6yuenue no aucuumiuHe «CUCTEeMHas HHXKEHEPUsS U UHCTPYMEHTBl CUCTEMHOTO aHaJIN3a»
IpeAroNaraeT u3y4eHne Kypca Ha ayIUTOPHBIX 3aHATUSAX (JIEKLIWH, NMPAKTHYECKUe paboThl) U
caMoCTOATeNIbHOW paboThl oOyvaromuxcsi. C 1enbio OOecredyeHus: YCIEHUIHOro OoO0ydeHUs
o0yyaroniuiicst TOMKEeH TOTOBUTHCA K JIEKLMH, MOCKOJIBKY OHa SIBJISETCS BakHeWIel Qopmoit
OpraHu3aly y4eOHOTOo MpoLecca, MOCKOJIBKY:
—  3HAKOMHT C HOBBIM y4eOHBIM MaTrepHasoMm;
—  pa3bsiCHsET yuyeOHbIE JIEMEHTBI, TPYIHBIE AJIs TOHUMAHUS;
—  CUCTeMaTu3MpyeT yuyeOHbIN MarepHal;
—  OpPHUEHTHUPYET B yueOHOM MpoIecce.
Ilooecomoeka K nexyuu 3aKII0YACTCS B CIEAYIOLIEM:
—  BHUMATEJIbHO NTPOYMTANTE MaTepHall IPEIbIAYILEN JTEKIUY;
—  y3HaiiTe TeMy npejcTosIei JIeKInH (110 TEMaTHYeCKOMY IUIaHy, 0 HHPOpPMaIUH
JIEKTOPA);
—  O3HAKOMBTECH C yUEOHBIM MaTepHalioM 10 PEKOMEH1yEMOH JINTeparype;
— TocTapailTech YICHUTh MECTO U3y4yaeMOU TEMBI B CBOEH Mpo¢eCcCHOHATBHOM
MTOJITOTOBKE;
—  3alMIIATE BO3MOXHBIE BOIIPOCHI, KOTOPBIE BBI 3314 IUTE JIEKTOPY HA JICKIIUH.
Iloozomoeka Kk npakmu4eckum 3aHAmusm.
—  BHUMATEJIbHO MIPOUYMTANTE MaTeprall JIEKIUI, OTHOCALIUXCS K JaHHOMY
CEMUHAPCKOMY 3aHSATHIO, 03HAKOMBTECh C YU€OHBIM MaTepHaIOM;
—  OTBEThTE Ha KOHTPOJIbHBIE BONPOCHI IO CEMUHAPCKUM 3aHATHUSM, TOTOBBTECH J1aTh
pa3BEpHYTHIM OTBET Ha KaX/IbIi U3 BOIIPOCOB;
—  YACHHUTE, Kakue ydeOHbIe 3JIEMEHThI OCTAJIMCh Ul BaC HESICHBIMU U MTOCTapaiTech
MOJyYUTh Ha HUX OTBET 3apaHee (/10 CEeMHMHAPCKOTO 3aHATHS) BO BpEMS TEKYIIUX
KOHCYJIbTALU{ ITPETIO/1aBaTells;
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—  TOTOBUTHCSI MO’KHO MH/IMBUIYaAJIbHO, TAPAMH UM B COCTaBE MaJIOH IPYIIIBL,
nociueHue ABIsAoTCs 3G GEeKTUBHBIME (popmamu padoOTHI;

— paboyas mporpaMma JUCHMIUIMHBI B YaCTH 1I€JIEH, IEPEUHIO 3HaHUN, YMEHUH,
TEPMHUHOB U Y4€OHBIX BOIIPOCOB MOXKET OBbITh UCIIOJIb30BaHA BaMH B KaueCTBE
OpPHEHTHPA B OPraHU3aIH 00yUCHUSI.

Buinonnenue sadanus:

BbIOEpUTE HAOOP JaHHBIX (BPEMEHHOM psijl, BpeMEHHbIE Psbl) U1 BBIIOIHEHMS

3aJJaHHs;

—  BBIIOJIHUTE aHAIM3 UCHOIB3YEMbIX TPU3HAKOB (I[EJIEBOTO MPU3HAKA);

—  NPOAHAIM3UPYHTE KaueCTBO UCXOAHBIX JaHHBIX;

—  BBIIOJIHUTE BEIOOP MHCTPYMEHTOB NMPenoOpadOTKU s YIyUIICHUS KadecTBa
UCXO/IHBIX JIaHHBIX, @ TAKKE POPMYITMPOBKH MPEIBAPUTEIIbHBIX TUIIOTES;

—  peluTe 3aJa4yy IPOrHO3UPOBAHUS YPOBHEH BPEMEHHOIO pPsAa;

—  HCCIeAyHTe BO3MOKHOCTD U3BJICUCHHSI TPU3HAKOB BPEMEHHOTO PSJIa;

—  pemuTe 3a1ady aHaJIU3a BBISBICHHBIX MPU3HAKOB;

— odopMHTE OTYET IO Pe3yIbTaTaM BBITOJTHEHHS 33 JaHHS.

7. YueOHas IuTeparypa u pecypcbl HHPOPMAIHOHHO-TEICKOMMYHHKALMOHHOM CeTH
"Unrepuer"
7.1. OcHoBHas JuTeparypa
1. bum, ®pankc Pepomonus B ananutuke: Kak B anoxy Big Data ynydmuTe Bamn OuzHec
C MOMOIIBIO OTIEPAlMOHHON aHANMUTHKY / @psnkc buin ; mepeBox U. EBcturHeesa ;

non penaknuerd B. MpimoBa. — Mocksa : AnbnmHa [labmumep, 2020. — 320 ¢. —
ISBN 978-5-9614-5302-7. — TekcT : 3IeKTPOHHBIA // DIEKTPOHHO-OMOIHOTEUHAS
cuctema IPR  BOOKS : [caiir]. — URL: https://www-iprbookshop-

ru.ezproxy.ranepa.ru:2443/93032.html (mara oOpamenus: 16.08.2021). — Pexum
JIOCTYTIA: /1711 aBTOPU3UDP. TOJIb30BaTeNeH

2. O®emun, ®. O. Anamm3 nmanepiXx. Yacte 2. MacTpymentsl Data Mining: ydeOHOe
nocobue / @. O. Oegun, O©. ®. Oeaun. — MockBa: MOCKOBCKUN TOpPOACKON
neparorndeckuii  yausepcurer, 2012. — 308 c. — Tekcr: 3neKTpOHHBIA //
OnekTponHo-Oubnmoreunas cucrema [IPR BOOKS: [caiit]. — URL: https://www-
iprbookshop-ru.ezproxy.ranepa.ru:2443/26445.html (mara ob6pamenus: 16.08.2021).
— Pexum nocryna: miia apropusup. [lons3oBarenei

3. I'puropses, JI. 0. TexHomOrnM OpraHU3aMOHHOTO MOJECTUPOBaHUA. [IpakTHKYM 11O
CO3JJaHMI0  OPraHU3AIMOHHO-(QYHKLIMOHAJIBHBIX M  TPOLECCHBIX MoAeNne B
nmporpaMMHoO-MeToaudeckoM komiuiekce «OPI'-Macrep»: yuebHoe nocobue / JI. FO.
I'puropses, B. B. Kucnosa. — Cankr-IlerepOypr: Yausepcuter U'TMO, 2012. — 102
c. — TekcT: amekTpoHHBIN // DnexkrpoHHO-OmMOMMoTeunas cucrema IPR BOOKS:
[caiir]. — URL: https://www-iprbookshop-ru.ezproxy.ranepa.ru:2443/67558.html
(mara obOpamienusi: 16.08.2021). — Pesxxum goctyna: st aBTOPU3UP. MOTb30BaTENIEH

4. Muxees, A. I. [IporieccHoe ynpagieHrne Ha CBOOOJHOM NMPOrpaMMHOM 0OecrieueHu  /
A. T. MuxeeB. — 3-e uzn. — Mocksa: UnTepuer-Yausepcurer MHbopManmoHHbIX
Texnonoruit (MHTYUT), Ait [Iu Op Meaua, 2019. — 230 c¢. — ISBN 978-5-4486-
0518-5. — TekcT: neKTpoHHbIHN // DneKkTpoHHO-0nbanoreunas cucremMa [PR BOOKS:
[caiit]. — URL: https://www-iprbookshop-ru.ezproxy.ranepa.ru:2443/79716.html
(mara obOpamienus: 16.08.2021). — Pesxxum goctyna: 1Jisi aBTOPU3UP. TIOTB30BaTENCH

Bce ncrounruku ocCHOBHOM JINTCPATypPhbl B3aUMO3aMCHACMBI.

7.2 lonoiHMTEILHASI JIUTEPaTypa
1. van der Aalst, W. Towards Improving the Representational Bias of Process Mining / W.
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van der Aalst, J. Buijs, B. van Dongen // Data-Driven Process Discovery and Analysis / pen.
K. Aberer, E. Damiani, T. Dillon. — Berlin, Heidelberg: Springer Berlin Heidelberg, 2012.
—C.39-54.

2. van der Aalst, W.M.P. Process Mining / W.M.P. van der Aalst. — Berlin, Heidelberg:
Springer Berlin Heidelberg, 2011. — 1 online resource.

3. van der Aalst, W.M.P. Process Mining: Discovery, Conformance and Enhancement of
Business Processes / W.M.P. van der Aalst. — Berlin, Heidelberg: Springer Berlin Heidelberg,
2011.

4. Ferreira, D.R. A primer on process mining / D.R. Ferreira. — New York NY: Springer
Berlin Heidelberg, 2017. — pages cm.

5. Szelagowski, M. Dynamic business process management in the knowledge economy / M.
Szelagowski. - Cham, Switzerland: Springer, 2019.

6. Mans, Ronny S., van der Aalst, Wil, Vanwersch, Rob J. B.Process Mining in Healthcare.
Evaluating and Exploiting Operational Healthcare Processes. Springer, 2015.

7.3. HopmaTuBHbBIE IPaBOBbIE JOKYMEHTHI M HHAS NIPaBoBas nHGopManus

[Mpuka3 MwunoOpnayku Poccum ot 19.11.2013 N 1259 (pen. ot 05.04.2016) "OO6
yrBepxkaeHuu llopsiika opraHM3alvyd U OCYLIECTBIEHHMS 00pa30BaTeiIbHON NEsITEIbHOCTH IO
00pa3oBaTeIbHBIM IMPOrpaMMaM BBICIIETO O00pa30BaHUS - MpOrpaMMaM MOATOTOBKH HAy4HO-

[elarorn4ecKux KaJpoB B acnupaHType (aaproHkType)" (3apeructpupoBano B Muntocte Poccun
28.01.2014 N 31137)

7.4. UnTepHET-peCcypChl.

C31Y pacnonaraet JOCTyIoM yepe3 cailT HayuHoi 6ubnuoreku http://nwapa.spb.ru/
(iprbookshop-ru.):
https:// www-iprbookshop-ru.ezproxy.ranepa.ru:2443/93032
https:// www-iprbookshop-ru.ezproxy.ranepa.ru:2443/26445.html
https://www-iprbookshop-ru.ezproxy.ranepa.ru:2443/67558.html
https:// www-iprbookshop-ru.ezproxy.ranepa.ru:2443/79716.html

Pycckosi3bIuHBIE pecypChl
https://www.ramax.ru/directions/povyshenie-eftektivnosti-biznes-protsessov/process-
mining/?utm_source=yandex&utm_medium=cpc&utm_campaign=pm_russia_search&utm_
content=9709352107&utm_term=process%20mining&yclid=4724771962510926470

https://www.abbyy.com/ru/timeline/?utm_source=yandex&utm_medium=cpc&utm_campai
gn=atl-brand-pm&yclid=4724770959688519880

https://proceset.infomaximum.com/?yclid=4724769751108205196

7.5. NHble HCTOUYHHKH.
https://www.analyticsvidhya.com/blog/2021/07/process-mining-and-algorithms-an-
introduction/
https://www.kdnuggets.com/2017/11/process-mining-r-introduction.html
https://towardsdatascience.com/introduction-to-process-mining-5f4ce985b7¢e5
https://pm4py.fit.fraunhofer.de/
https://medium.com/@c3_62722/process-mining-with-python-tutorial-a-healthcare-
application-part-1-ae02027a050
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http://nwapa.spb.ru/
https://www-iprbookshop-ru.ezproxy.ranepa.ru:2443/93032
https://www-iprbookshop-ru.ezproxy.ranepa.ru:2443/26445.html
https://www-iprbookshop-ru.ezproxy.ranepa.ru:2443/67558.html
https://www-iprbookshop-ru.ezproxy.ranepa.ru:2443/79716.html
https://www.ramax.ru/directions/povyshenie-effektivnosti-biznes-protsessov/process-mining/?utm_source=yandex&utm_medium=cpc&utm_campaign=pm_russia_search&utm_content=9709352107&utm_term=process%20mining&yclid=4724771962510926470
https://www.ramax.ru/directions/povyshenie-effektivnosti-biznes-protsessov/process-mining/?utm_source=yandex&utm_medium=cpc&utm_campaign=pm_russia_search&utm_content=9709352107&utm_term=process%20mining&yclid=4724771962510926470
https://www.ramax.ru/directions/povyshenie-effektivnosti-biznes-protsessov/process-mining/?utm_source=yandex&utm_medium=cpc&utm_campaign=pm_russia_search&utm_content=9709352107&utm_term=process%20mining&yclid=4724771962510926470
https://www.abbyy.com/ru/timeline/?utm_source=yandex&utm_medium=cpc&utm_campaign=atl-brand-pm&yclid=4724770959688519880
https://www.abbyy.com/ru/timeline/?utm_source=yandex&utm_medium=cpc&utm_campaign=atl-brand-pm&yclid=4724770959688519880
https://proceset.infomaximum.com/?yclid=4724769751108205196
https://www.analyticsvidhya.com/blog/2021/07/process-mining-and-algorithms-an-introduction/
https://www.analyticsvidhya.com/blog/2021/07/process-mining-and-algorithms-an-introduction/
https://www.kdnuggets.com/2017/11/process-mining-r-introduction.html
https://towardsdatascience.com/introduction-to-process-mining-5f4ce985b7e5
https://pm4py.fit.fraunhofer.de/

8. MarepuajibHO-TeXHUYECKasA 0a3a, HHPOPMAIlMOHHBbIE TEXHOJIOTHH, IPOrPAMMHOE
o0ecrieyenne u HHGOPMALMOHHBIE CIPABOYHbIE CHCTEMBI

YueOHasi TUCIUIUIMHA BKJIIOYAET MCMOJIb30BaHUE MPOrpaMMHOro obdecrnedenus Microsoft
Excel, Microsoft Word, 1y1st TOATOTOBKH TEKCTOBOTO M TAOJIMYHOTO MaTepuara.

HHTepHeT-cepBUCH U AIIEKTPOHHBIE PECYpPChI (IIOMCKOBBIE CUCTEMBI, JIEKTPOHHAS IOUTa,
npodecCHOHAIbHBIE TEeMaTHYeCKUE 4YaThl U (JOPYMBI, CUCTEMBI aylu0 U BHUJEO KOH(EPEHIIUH,
OHJIAaH HHIMKJIONEANH, CIPABOYHHUKH, OHOINMOTEKH, OHJIEKTPOHHbIE Y4yeOHble U ydeOHO-
METOJIMYECKUE MaTepPUaJIbI).

Onncanue MaTepuaJIbHO-TeXHUYECKOH 0a3bl, HEOOXOMUMOM ISl OCYIIeCTBJIECHMSI

00pa30BaTeJIbHOIO NMPoIecca MO JUCHUILTHHE (MOAYJII0)
Ne n/n | HammeHoBaHue

9. | KomnbroTepHble Ki1acchl ¢ epcoHanbHbIMU OBM, 00beIMHEHHBIMU B JIOKAJIbHBIC

CETH C BbIX0J0M B MHTEpHET
10. | ITaker Excel -2016, proffesional plus, maker ArchiMate
11. | MynbsTuMenuiHbIE CPEACTBA B KAXK/10M KOMIIBIOTEPHOM KJIACCE U B JIEKIIMOHHOM
ayIUTOPUH
12. | Bpay3sep, ceTeBble KOMMYHHKAITMOHHBIC CPEJICTBA JIJIsl BbIXoaa B IHTepHET
KommbrotrepHsie kinacesl u3 pacyera 1 [IDBM g onnoro odyuaemoro. Kaxxgomy
oOy4aromeMycs JT0JKHA OBITh MPEJOCTaBIeHa BO3MOXKHOCTD JOCTYIA K ceTsiM Tuna MHTepHer B
TedyeHue He meHee 20% BpeMeHH, OTBEIEHHOTO Ha CAMOCTOSITENIbHYIO MTOATOTOBKY.
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